Effects of systolic atrial function on plasma renin activity and natriuretic peptide secretion after high rate atrial and ventricular pacing in dogs.
Rapid atrial rates cause electrical, structural remodeling, and neuro-humoral changes. This study compares the effects of mechanical remodeling on plasma renin activity (PRA) and atrial natriuretic peptide (ANP) secretion. Eight beagles were subjected to rapid atrial pacing (AP) at 400 beats/min for 16 days. After complete recovery of left ventricular function, they underwent rapid ventricular pacing (VP) at 240 beats/min of equal duration. Left atrial systolic maximal dimension (LAmax) and left atrial appendage (LAA) peak late emptying velocity (LAA-E) were assessed by echocardiography. Blood samples were taken from the right atrium and from the peripheral vein. LAmax after AP and VP enlarged significantly (2.16 +/- 0.21 cm vs 2.41 +/- 0.23 cm, P = 0.002). Compared with baseline, LAA-E velocities were significantly reduced (0.65 +/- 0.12 m/s vs 0.26 +/- 0.16 m/s, P = 0.001) after AP only. AP caused a significant elevation of PRA in right atrial (9.28 +/- 4.23 nmol/L per hour) and peripheral samples compared with baseline values (4.82 +/- 2.53 nmol/L per hour, P = 0.04). ANP levels increased after AP (1117.12 +/- 252.21 fmol/L) with respect to baseline values (824.37 +/- 159.08 fmol/L, P = 0.001). There was no difference in PRA and ANP levels between atrial and peripheral samples. Atrial size and impaired systolic appendage function play an important role in secretion of PRA and ANP. Both neuro-humoral pathways may be therapeutic targets in the treatment of patients with AF.